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(57) Abstract: 

PROBLEM TO BE SOLVED: To obviate the occurrence of 
image persistence and after images of a liquid 
crystal panel of an IPS system which is capable of 
making display of a wide visual field angle. 
SOLUTION: This liquid crystal image display device is 
constituted by selectively forming gate electrodes 11 
and counter electrodes 40 on one main surface of a 
glass substrate 2 and successively depositing three 
kinds of thin-film layers; a silicon nitride layer 
30, a first amorphous silicon layer 31 substantially 
free of impurities and a second insulating layer 32 
over the entire surface of the glass substrate 2. The 
second insulating layer 32 on the gate electrodes 11 
is more finely and selectively left than the gate 
electrodes 11 to exposure the first amorphous silicon 
layer 31 and thereafter, a second amorphous silicon 
layer 32 containing the impurities is deposited 
thereon. Next, the one main surface of the glass 
substrate 2 is exposed by forming apertures 42. 
Further, a heat resistant barrier metallic layer 34 i 
insulating layer 37 is deposited thereon. Drain elect 
common use as signal lines and picture element electr 
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s deposited and a passivation 
rodes 21, source electrodes 12 in 
odes 41 are selectively formed. 
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zbi> -m&)%mmmmx'h & . 
[00 223 «*fc, tf7xmu2cr>£mzmf s m&<7>m 
mmbtx. y-htmmbmmzpcvDmmzm^ 

T0.3ju*B«<OJRJ*<OS i N xjaSr^UT^N'^-^ 

3 >t&&M 3 7 1 1 . 010 (f ) (.^-Tcfco^. mm 

WM2 2±tcHJP*3 8*»jRLT*a««S2 2c7)^ 
ffi3¥5, 6 <06#&) .BcfclPiPSPSrJBdtUTaSg^m 

[0023] «#ttl 2WE*Mfflffi>W8iai:*6«rV%« 
■otwtiA 1 J: 0 5r *ffiffitn£ttJI 3 5 li^mx'fr 9 , * 
<7)«^-tC{iC r . Ta, M ofc^SffifefeWsTOSraiiR 
V-X - b'W 2, 2 1 &#JHt.-r& 

zbtf-sjmx'foz. tmy-hmh?>i;x?<vmfm 
izi^xi*. mz-\mrmi - 1 4 3 6 8^«icmB 



[0024] S&fltflffi 2 2 JbW^^-y 3 VjftliJl 3 

g >«/l 3 7<0lS»*«HRWt3^T*BSF , 9t:^f* $ S 
S 1 4 i t *• EH**-* 

mat. ^z/K-ioB ytmms ifltw&sufiy-h 
mum 3 0 bimtx . £H-rm±i£< 2 5 0 wf?> 

[ 0 0 2 5 ] zzx\ M&m&,-it&mA,x'^z>&wm 

crmm^&tel PS (In-Plain-Switching) Jjftcom 

g&^Mz^xmw-th . aiittip smcomMs* 
*Mz&»hmmtt®<?m&<?>mwm*^. msiz 

®t*l«"CT®J«$iX3t3WlttiO«|4|«ffi4 0 fc^^m 
S4 1 (H80HMVMI21 ) fcJKSl 7i:Tl»* 

t&sk 1 7{i^f6im«§4 0 ^^mss4 1 kvmtz 
m<mufi\<v%%-x'X'< y^-yy^tihMzhh. ttz 
tf~>x, m 8 iz^-tm&mcohcDb \m-th b . ^7- 

Aittmxfo*). $.fzmmzT?T<<7'WBL 

«) 2±KK,aHB3Wtt<oiaR«ffi2 2«^Bi:ir4. 

[oo26]iai2{sip smcomaB^^m^th 
T^r-^mm^mm.mmcow-tsmx'hD. Hi3{i. 
lai 2<7>A-A&&tttzttm't&mmmx'i>^x. 
< a > ~ ( d ) iz x *) *n$mjLn&wffit ztzitxnm 
x-hh. 

[0027] i-T. HI 3 ( a ) Iz^-fj: o lz. 09 , 

a i o itz^-tuetkmb mmiz , ^^xmm2<n-^m±. 
^ spT>im*b'z?fomg.wLmmwzmi^xtimo. 
i~-o.3um&comi<?>&mmbLx. muter, r 

a, Mo2rif£tt*U «iBHlia:SfSfc:J:»)j^lB»Sr* 

fcs y- h mm 1 1 1 Mi^mffi4 o t sraHuwtc^js^ 

[0028] mz, ^•5X««2c73^®fcPCVD (r 
5X7 ■ ^-r-f t-'-T ) fKBSrffl^Ty-MaHWi:* 
I.S i Nx (i^'javHt) «3 Ot. 

Sl^fy'Jay (a-S 1)I3U. 1(1 2 

mm3 2 bco3mmcommmz. ^^tfo.3^m-o.o5^ 

m-0. \uam&0>WfrCM»M#i-&. 
[0029]-?- LT. 013(b) C^tJ:^:. fftM 
toXiftfalZ ct 0 y- h «Si 1 l±<7)|g2tf0S i Nxl3 

^fy'JnvlS 1 SrSJUL, |5]b<PCVD^S^ 
ffl^T^BBl^FtfitttLT. Mz.im$:&tsm2<7)ft£h 
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[0 0 30] mz. H&SliLfcV**', TgSBSSl l^co« 

mi 3 ( c ) tc^ Lti «fc 3 S P T**>*SESR 

Tijfft3 4£, i^Effi9QEIMbLTllli0.3/<^l 
SWA UHR3 5 feNGMftFU fflmnJL&ffifcX 
SM4 l£SRia&i&&iy-hMb7:y:xX^h'W 
y*S 2 1k, «-3K£*fc.& V-Xtfi 1 2 k fcjSifl 

[003 1] HI 3 ( d ) te^UfcJ: dfctf? 

tHtttcpcvDsai^fflv^-ro.sjuBiaKoitwcos i 

liU*v^ffliaiBO«HF«ff»5, 6 (126*83) ±fc 

[0032] fiLholBWtflBfejWr J: 3 0 1 2 , H 
1 SCStS^UA^IIKtli. «l*I«ffi4 0tt^E 
HI 1 fcWWfc, *fc*fc3Mtffi4 1«V-X • ^ 

Bdiai 2. 2 1 tm<mzBf$LZti&teiib. *zmw&t% 

JtXgwBiJ«j&ftflrSnT^4. H10 ( c ) tc#f 
[0033] 

[»»MIHfct <fc 3 k-f 4SHS] 4 TWUkH* 

[0034] ip smcvrngk^^Mi. m&ft^<?>m% 
< , «if « h i k *«rwc* * *Ma 1 1 c *> 

[0035] M&^Oi&TlZ. &m%MV>ffl£®*X*n 

zmm-f&'z-? k txcomftx'im^iz&^x , $ 

h<r>x\ wftvwmizihn&h&wimijmmn&z 
ohi^tmsti 7<7>mtmtt£mTZitx. M&wt 

*S W»tl»±«4 I P SSO»ft/**;H= k iXMMcom 



XMkv**.*. 

[0036] **Pi«. ipfrt&Nt&ti*&ZMzt>0) 

x-h k> , jEflswftios^j&fBriB* i p sa*w>*ft/** 
imzm&-r& ; k & awk-rs . 

[0037] 

ffcfSy-hSl^y^X^k. *S»y-MSh7VS** 

i comwmmsMtt t.mi nmwmmm 
izmikz 3zmLx%&'m&mmm^mwiz}3^x . mm 

HLht=iB2^)«aMi*»«U, «TiSk»R«S2:»|ttm 

w««cioT, &mmmbttftnmb<r)mzm<ffiji 

$\0)W8-*frt>^is^-i/ 3 y«M*|!^t4 d b ¥ 
[0038] t^tt*«2 ttem^^BiM^^^s 
h 7Vy'X^co H VA V\,ZW^tdz3£$mkb . 
fiik < t^-^ 1 flMifc^fiaaW-JJOcO^ h 

cnmnmimmmb m 2 <r>mm^^^.t tiiz* 9- 
?<)V9b cvmizmik Lx%mfm®$i7i®m 

mzm^ >*/i>m*ffltr&m 1 <rmm*mm^, 
zcom 1 <vm$m(o-&z-kA,x'Bj&ztifz v-xiets 

vm. h^m^ixhbr^i-^^^t^ 
b-r&&mmbcr>mmj:')B®.L. mnv-x- wa 
yffl&Mzw, 2 cotmmzmm- * 1 1 1> tc , t?iev- 

mmgffi.^zm&z titz y- hiora^naff acs 

BLfcifcfcWafcU c^MCiot, ^^««ik 
Wt3WW!**i* k b fete. ?S B B B ^'^;K7)«!ffl14 
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C0039] s(esji3 i,zsdm0)i6i&wmmgiwi&. - 
±bs ±cie»y- h s h 7 y if* 9 1 . mmy- v m f 

4-&< i ««i/iJii{(a«R3&*~iJC7o<ov h y 
tzwm z titzm, i ^SBJtt^^KS:* u * i cr>mm 
mm^tm2<7)MW\mmmfc&tM*7-7 < lis 
9 1 commit,*?®* lt%& mgkmm&mmzts^ 

t £ Mi ess i nmwmmmm±izBf& u y-bim 
m t f-v ^*;hb tzitLx mm i <?>&jitttttt£ffi[ 

±K7-X- KP-f JFMU WiEf-^y^WB 

fw >w&t*')?%<t^wm&Km&tz\rzsvv4 

KJifc-frtr l JBJaJttf*feWB(c.k *)Bf&-t& k k Uc. 
finev-x- Ku-f >-iE*s±^2co^«^fi)tL/i 

£k£«f«kU i^flDSCiot^ I^R«Si:*fl4« 
Si:<ori|fc:»<fltfiri*IOlK*+*»^-«^-^ 3 
JlfcSfcttf 4 i k . *^iB«0«* Wt*WIW$ 

Ki*«Hw f =rtirca*. 

[0040] m*m4iztm<r>m&m®.mjmm±. - 

yyiyxfcobuj yizmWi $ futeffcSIHfcffi k , 

^< i>#* 1 fflMBifc#(4*l3fo&«-»5c<OV F U 9*. 
KKH 5 1 flH^JHtttMaHKS: W t . SB 1 (Dim 

mmmis. km 2 commmmmm tfzit/jy-y <iv 
9 1 cr>mizmi> e £%m Lx^^m^mmm^mm.^^^ 
x. mimmy- hmh 7 > : jx? cor- htttiftmm 
t zm 1 commmm&±.iz&f$. l , y- htmm t 
?-v >*/i&k zitLx mmm 1 ^m^mmmmuz 
v— 7. ■ fw ^b»k£&j£ t . we****- hmhy 

wmmmzmtiLL. z<vmicotmmco-M$:^x' 
imztuzv-*w*t f w >mkk mmmimm 

/PS^Afcjfcjfttfk-f S&JR/lkWW/IJ: 1ML. 
mflE V -x ■ Kl^-f >« _L £35 2 cO&SiJf ZWfcth 

kkhiz. mmv-x- ym&cvismizzti-eti 
mmHVSZBfS.Ltzzkzmiki. zammzxi 

v wx^-%mfammi!ffimx'$) o . v - 

[004 1] lt^5(CiECBa^Bfl&^Ctt. - 



4*5: < i mffittzMimmw-ttjtn-? bv?x 
tzwm $ titzm i ^^HJtt^s^s:* l, ssi comm 
mmmm km 2 comwmm&wi* tzit*?-? < >v 
9 k <omzm&*ftm Lx*&m£im&m*mmz&^ 
x. ffiimmy-hmb^yisxfcDy-b kttftwm 
k Srfrie^ 1 <7)mwffimmsL±.t<z&&LL. ?-bsm 

Mk**y*)Vmk iitLXmMZm 1 OtfSttttttStt 

h 7 yisx?cr>^ y*)vmzm3-*r y^vm^WSct 
z>mi<ntmm*B$LL. zcom 1 <mtmm<r>-%i*t; 
AsX'&tf&tvtzv-xwt&k Ki^-r ymmk zmmtit 
^m%wm t &is,m£tzi&i>'vv<< vm. b&\,m*tie> 

L. mflBV-X ■ FW^l«<0«M±K*it-Wi»« 

*»R«s t «i*rtw b (n>mzm< «j^iw*^A- 
3 ymm*mvts> £ t r «*a«<o 

[0042] lf*JB6 (ctse^SAlftta^Sim, - 

iSJi^i^T-'- bMby yi?x 9 b . imy-bmb 
^yisxfcoh'uj ytzmmztitztemmmb . mrnm 
mizit LxmfcwvemzmxxMtftztitzitfow&b & 

izmmzixizmicmtym&mmziiL. micomi 
mmmwL bm2 comm^M^ t wit 9 - 7 < >v 
9 b comz^^m Lx&z>mg , B wmm*mw:t l z33^ 
x . mmmmy- Ym.b7y'jx 9 coy- v t ttfoWM 
b zmem 1 <nmmmase±tzmfRL. y- hmm 
m b ++y*fi>mb z ^ tx m§zm 1 nmmm&mm. 
±izv-x ■ km yffl&zmmL. mmmy-hm 
b 7-> s JA9<&f-r y&v&izmr* y*ju&z®mt 
imim&ssmim&L, c\comi<v&mmco—%teiz 

A,Xmfo $ tltz V-XMMb HU-f ymkb *'J?tc< b 

miz^omm-^bbuz. tuiav-x- hw>«ii 
±.izm%&*v a 5 vmmmzBf&Ltzzb znmb 
u c\commzx-ox, mkco^^-^3 ytmmco 

HT^T'fcO. A'OV-x • FW >«JbK:*ll«ISJ: 

0 -i. smmtfBtiz $ tt-c ^ 1. <n x . n° wvcomm 
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[0043] iztmcomikwmwFmmiz. - 

tt^S«i:m2c7)^ttJe*»«^7t{i*5-7 )V 

x. mMmmy-hmhyy^x^coy-hbM^imm 
tzmi<?)mBmmmm®.±iz&f&L. y-vim.mt 
j-*>*ju&t tit lx mzm i <vmwffimmi.±.i,z 
v-x- h w >%mzB®. l . m&my- hm.h? 
vi/A?<n^y*)\^\zm^*v*tvn*m&.'$h'i¥, 
l^mm^m^t. z\<r>w.\(om^m<^-^^A,x' 

Bf$.ZtiKV-A%mb Fl^f ygfiiat Sr^< t 

j; *)Bf8.-t& btt>iz, i?iav-x • k w ymm<r>m 

^figigii^t & o . nmmmb n mmmb nrsizm 
< mn^m^t)^^^-^ a ytmmzmi--? h 
-r btfX'%xm5fm®.<n>ik% ttmmmznz bbi> 
tc . ^momiz « v wx-m-tcmfommtf 

[0044] mmmaizimnwismTjkmwamgtem 
wwmmxmi. mmmm.<o-±m±i,z. i«m±o 
is i o&JK/g«k o =sr o amy- Mb? 

h ^*ia2.^iii:»(6]«ffi b ZmimHzWMBm- Z> 
1 O^SIf y 3 yJltlg l *«KJcw»-rs 

xgk . mmy- h mm±iz y- h x o t use < Mies? 
i «o*e»B*»LTiSfiE» i nm®.^ 0 3>m£m& 
•thumb , £miz^m®iZ'ktsm2<7)iE£kMi'V ?y 
mzmm-rhTMb. ^^^^m^v^ymb-m 
im i fio^ B B B«^ vaymt muy- v mmm bzmiR 
mizm£Lx±&tt<Dmmtommzmtii-$-&jLnb . 

^&<fcfcBJ»AJWi4fcU:5'yiM KlittflSa 

[0045] if nam 9 ^ztm^m^w^mmm^mw.m 
B<osat#is«» wmmLco-^m^z i ma±.com 



ico&smx ozvtmy-hmhyyi'Afcoy-h 
zmtz&TE&iSLbftfiiimmt ^wsm^zwrnrnm-hii 

vtitsmis vaymbmi c^tmm b * j»k«2jw*i 

fit. l9iBy-b«a±fc:y-hJ:Ot>«WI<19iEflSl 

^^e^^i lt tneaai i «MW5/ y 3 yjgs:®ai-r 

List , £ffiteTO6«jSr*trSI 2 c^MMt^ U 3 >S 
£«#-f&Xgk, ;^2(0#f B »y'J 3 vJlkfifia 

m i ^b h b «^ y 3 yjitMiay- hie^Jii: 
\,zmkLx*m>ftnmmfomm*&\£*i>imt. » 

-Nx^> i: 5 A £ fc -^iAiUB b co«« k 
!9iEiB2^«ilM*^iiffc:»«Lfc«. -€-<0±{=l!WE» 

2 ^ w l fr-omzy- v b -spm^t siac, 
aw±jc»aiwi:^i6 5 5ria«^«*4fe«^y"9-'f k 

*>&\,^i*titobT/l>$-*7J>t:±j&ftb't&&m 

mb^mmx otsv-x • vuj ymk*m*.mzm 

K&fiilg'fktc.k OWiev-x ■ VUjyW. 

Wicommti i t/Miess 1 ^MHt ^ u 3 yjg t ^ 2 am 

y rj >-*<oOliiit:*#i.-eh.lMbJi*ai«Wfc:»jS 
■f&Igi: .Ik L. <IfiO^(c:j;-? 

[0046] If 5<3S 1 0 tESB^Hfii^^lSffl^* 

^ 1 co^mm i 0 =5: 0 vmhvy^x^^y- 
v zmtztmEmb n^mmb &M*Rmiz&mBm-z> 
1Mb. lmaicoy-htmmb^miiiim^m 
1 tfg&ftRS' v^ymbmi <D&mm t zmvmm?z> 
nimb , mriey- b <* 0 1 i@ffl< mriem 

1 lt Krie^ 1 6o^fl®v y 3 >-a^igttj 

-r-^xst. ^ffi^^^-irom2^ B 3 B «^y3^ 
m ^m-t znmb. 'j?%<bi> mm&mm 4 £ y 

T-f H«*-frtt l»JJUi<0AWBi:*2^|ftliW*^H 
*0±tHUI^2co^aSr*L*>omr 
IB^-'- h k -a5ft=5r I>i3{:. huISH 1 O^iHSaXJo «fc 
tftufey- h«3M±t«nEB«^«Hi4feJi1WE^ 'J 

[0047] mem 1 1 tcte«<oiB«^siSffl¥^E«5 

^^4Sffico-±ffi±(c 1 miXtcr, 
m l c7)^JR» XKi^Kim^y-hmhyy^x^coy- 

h£m&&7€^bttftigmb£mmmzWLm&fci-& 
i »Mfy oaymbmi <rmmb zmmm^z, 
i <^^e lt Buiass i ^^ B B B ®^ y 3 >-®s-s§ai 
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». -e<59±{ciw!em2 co^asr*L^oH«iey- f t 
-sw^s ct 3 1 , miess i nimmt&kvmiy- 

■ fw >w&zmm)izT&fc?hJMt . mw&mz 
itfkn ~>vaymtm2 <r>i^ a n^ y =* ymnwmuz*: 

[0048] If^JS 1 2 KIB«<OH«**§ii£JH¥&tt 

i co&mm t y * «5 w*y- f m f ? y ? cr> y- 

jMt. iM£xtcoy-bimmk*m®iZ'&&%^m 
i ffmsMi^ y 3 >mt m i <o*£*t;i t 
xst . may- bmm±i,zy- h£K> i>mm< mrfess 
i commmzMLxmam i o^sr^ y =j yws-^ai 

fciffliEss i £xsmay- htmm±izwm 

m-imm%mm&mm 4 fc« >- y im f jb t nv 5 - * 

- fw >-ieis^fflt5j:VBuiemi^H B B»v-y 

[0049] it&B 1 3 

gmnw&tmt. mmmm<o-3m±iz 1 wauLo 
h*mh&7&a&t*t&mb zmtRmzwm&fcth 

1 WiFMWt^y ayltli ^ftiit 6 

iefc . MiB^-*- F^)a±(cy-F «t 0 %>wm< Mfem 
1 <oi6(Mi*»LTttnesi 1 ^PflRs/ y 3 >-«^isai 

fltefctt* y-r 5 F^fli^^ffloTfifey-Ft-gpa^ 
•s «k o K. B?i£ig 1 co^st«±fc j:t>*BMfey- F*e«t« 



±fciH»&*Ji*fcli ^ y 1M FJlSr^-tf 1 Jf £JLL<7)&: 
SJ1J: "JSr* • HH >«*£aHR«fc:»JRU 

me/^-=.v^$n^m£ttiKU'f 5 F^fiiJiS:-?-^ 

t4S-tXSfc*^ : 5r-?>^i:*#Si:L. ^co^cj: 
oT, vN°v<-va>'^;Jlco»^XS«^ : gi: : 5ry. 

mnmco&TZittfr^zmtmtfmKfr^ffiZttvcr) 

ilVi I P SSc7)fgB B B^°^H#^ii^. 
[0050] If jfcH 1 4 £ie$c0ffl«SUf3ISffl¥3?tt: 

m 1 <t 0 =5: y wky- fs f 7>xx?^'- 

isfc, Misy-F^ja±^y-FJ;yt^aB<itrie^ 
1 w^e^stTBuiB^ 1 ^#B%«^y 3 vji^jim 
•t&TMt, ^m^n^^tsm2con^m^v^y 

*m vmz&tsim&.±.cr>±mm$:£mzmmLtzm, 
jsaett* u -if 5 F«Biii5:fflv^T miy- f 

-!> i o (c , H?iBlg 1 <7>^iil±i3 J: VMI5>-'- F ^/l 

iiio^sv-x- f v>r >E»*aawt=»« l . 

jSlCi-^T, A^-y 3 y*e^«^^XS«S^gi: 
[005 1] 

^xmwLtztmizKjii-t&mtim-f&ztt txm 
[ 0 0 5 2 ] ai 1 •mmmaxx/^2m 
mmm. 112 (a) — u) iiitcfe^i.A-A 
te 2n««T-fe^»ffim^gaffl^^B<om^ 
[ 0 0 5 3 ] mi mmmmxii. wB&Lttf&mt mm 

fc. '4-T, 02(a) i 3 tC^r'5xa^2cO-± 

axtc, sPT^a^^s^^a^wom^M^a 

*-ffiv»TJKJPO. 1-0. 3jui»liJ£<0 1 ma±com l co^JR 
JWbLX, mttfCr, Ta, Mo*if*«*U. 

[00 54] mz. *'5Xa^2C0^MlCPCVD (7* 

5x<- • ) mw.zm\,^xy-btmmb% 

SSiNx (y'J^ygft) S30fc, ^F*i&!K3^*ai: /C 

if**Tne»y- fm f 5 

MlcOft&'gi'Vay ( a-S i ) Ji3 1 ^2^ 
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mm (s i Nxi) 3 2k<7)3mm<vmm§&. matt 
0.3-0.05-0. \uimj&<nmMX'md3m-$-& . 

[00 55] *LT» 02 (b) fc^rt J: 3 CftilHlia: 
^BfciOy-h^fiSl l±.cr>&2COS iNx!3 2 

WRi'Vzyms lSr®aJtT*»^|S|t<PCVD^S 

AWS' UayM3 3 *MUiO.(&umsSL<r)WkW.-mM 

[00 56] JKfc, 02 (c ) (=5jcf J: 5£ s BffiSt^ 

j: | 5»iftfflt«4o«o^at»t>«aj-r4. 

[00 57] $<^(C, H2 ( d) tC^idtC. SPT 

&.W81&&WtbLX* mtlZTi, Ta, Mo, Cr 

«3 4£tt»U *<OJ:fc:fe*i:P3«icPCVD«M£ 
fflv>-C0.3/x*SS<50je/S«S i Nxlj: O&SyNV^- 
^ a yttlftJg 3 7 ZWtMLXfrb . »?jni&ffi&C <fc 0 

f<oi(;AV<-x 3 yW3 7 £nr*-4**y- b 
y-x«@ l 2 b , *t^«ffi4 l f: £»«?WtcJBJ* L 

*. m^eomsn.mimmb^^^ri.z^ ft&mbm 
miz-trnm 3 4 \,zmm.co a 1 lt ^>m^s:k 

[0 0 58] m?tM0Bftfc:£Vvctt, 02 ( d ) frh 

tm^mztmy-hm.h^yjxi'covu^ ym 
m 2 1 b „ «*»*«ia4 y -xm 1 2 1 . isxms 

4 1 £<0H*U0«^fct^:/ / <.-v"3 yfi!3 7(i 
[0059]KT. *SMHO»2Safc?B!Br{i. ffllffi 

j; 3 tc Lfc . m 2 mMmmx*ii&mm 3 4 ttBu&to a 
1 a 3 5 Ji-$-sfliifcT-#> 0 . ays s istimfess 1 

[0060] jib^o. ljusSftoAfiSHbRrie 

=5rW^JRili: LTWiHTT i 4fc«T afS$i3 4 
4fcffl3g«IE8UIi: LTKJS0.3^««C7)A 1II3 5 
*«UK8»U S£fc*<o±e«*fcH«tcPCVD§S 
S$rfflV>r0.3/imgJK^^JIOS i Nxli OSr*.^ 
<-^3>*ftSfJl3 7Sr&«LT#^ SWDl&ffit;: 
iOV-x^ Hi/^ytti2, 2Kr>^9-yt,znm 



^ 3 yimm37. A1»K35. Ti4fc«Ta»K 
34, &£Xfm2<Dfti'B9i'V3ym3 3bmicr>ftgk 
f^y3yl3 l£jM«?£McR^Lfc&(;:. T?T-4~f 

( e ) iZnii-X otc. {gofctt®J^*-> (/M-J/ 
3 >-^S3 7 ) tc«*xh.TV^v^9«ttfli»i^C» 

ttxtixmttmw&fciiixh. 
[006 1 ] ttb-h* ^y^iv^mm-h^ma^ 
*4*v« i ^NUts^u 3 1 omffltms-ff:^ 

'J3yi4 3^', 47ty-x- Y\s4yx'hh^wm* 

a) ^Aicoaaio^^y-x • Hwyiai 2, 

2 KOffilffifctt. **IWT i 0 2 (4*<iTa0 5 ) if 
45fcAl 2 0 3 /l4 6jWBj£3*i4. ««<9iKUf?>§i 
WfcMbaSWE** 10 0 VcoMSlZQ. l~0.2//m-C£> 0 , 

mmb L,xii.+ft%Km&n*-r& £ t a*-c# & . 

[ 0 0 6 2 ] 02 ( e ) (iMIEI©®i5'ft;f*<7)HtFieiS^tt 

0^2 nst^M^B«*^affl^^s^«-r 
[0063] m2mmmmizn^x , «^»<^sfit*** 

ffllib^^'Srv^^ti. y-x ■ HH^lil 2, 

2 1 fcWfcifcfbnrflBSr&KJB-CfcST i 4'fc(4Ta*Ji 

[0064] ^rfc, BffiBMtn^fcifcv^Ji, ^ICft^ 
^•4^^tffi*tffl^ffiv^ 1 colt&Mi' U 3 V*3 1 

«S2 Hffl£Og?^^Ki?(4y-Xf!ltJt^-ri. fc^< 
* * i i: tt»tt <5>*l* T 7 -f 2 CC^V 

SrSa« LT . ^tt»&#4 ^rV « 1 0^ H B B a^ «J a >® 

[0065] mmm l HM^!Si:^2|gSt^J||-C«. M 
mWM4 0 1^^«^4 1 SrlWJ-f-ifcfttcyt^— 

3 ( y- h$e^Ji ) 3 7 (c»j$$*ifcH!P«4 
2 com^ -&&mxmm<?>mf b* ttcmn 
mtWTF-t&b^oi8imwm&2ii&. z^x\ zttt, 
<Dmmz®mLtzmk&mz^x}xrizmwt& . 

[0066] 03 ( a ) ~ < c > i<zm^x*wn<r>& 
3 mamtzr>\ ^xmm-r s . 

[0067] *3H*JB!l|-eti, 03(a), ( b ) (c 
X o !,z . ^Bfc:»«:*tfllS 2 Vft&Mi' Vay!§3 
3 Sr. C?!^{f0.05//mSKcOJSJ?-Ct«3t-rS4-C. mi 
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wbl 2 cr,mmm^m<omm.^x'CD^m ( y- hmm > 
ra«tc. 03 (c) izKk-txoizmmo.iummgznwm: 

£mmtLX. HiKTi, Ta, Mo, Cr> &*V> 
t>0)z/O *M K WBt£#tr 1 gi3Lh?):£JRJf 3 4 
£«*U *«0±te«e#fcR«fc:PCVD»il 
Srfflwr. O^jtiBSKcoKJiCiOSiNxJiiO**^ 

^-^a >mmm 3 7 Lx&h „ mmtxcmmz 

M37, Ti»«t*trlJl]JUi<pA«Ji3 4, SB2<7) 

mmmzmzLxy- himm 3 0 s-ssm-r & d t k ± 

1 0 0 6 s ] ib 1 mmwmt mmiz. w,3mmw,z& 
*> y-x ■ Ki^-f 12,21 <7){!®t2jgai l 

w ^mffi 12,21 wiiffl ci&bji * ffM-r h . **i 

#03 ( d ) (3i%TO4S!tim?& 9.02 ( e ) \Z 

^■fffidz t cmmm 1 commm 3 2±^m^xv-x 

• F VA >WM 12,21 TfcTOBft £-£tfSS 2 
fy'j3yl3 3t. ^%^#^^U|glcO^ B «^ 
U3yJi3 1 k#:fiq£U y-x- FW yaffil 2, 

2 1 offlJWcSB 1 <^PjWt^ 'J3yl3l i 

[00693 4fc.B3 (d) M^-ffiJST'li , y-X 

• Fl/-r>-*ffil2, 2lZffl»;;VJTikmm3 4k1& 

mnAMThhA 1 »3 5 1 nmmx'ffif&Lx^&tf. 

Srv^ft-^cJi. y-x- Hi^^f >^Cfii 2, 21$-,^ 
[0070] «TK»H^-4*«ffl<0JS5|QS»JB*V» 

-f xzmm-th ~ k a«n*c* 9 , ^^o»±^ 

¥8-6 9 64^&ffi. fcJ:t>"^¥8-16 7 58-f- 

[0071] *sm<r>Wi5mimmx'te. 04 < a > , 

( b ) tc^-TJ: 3 tc. ±miz®*^ts&2cr>l$&ni/V 

3 3 3 5r , m t a 0 . 05m m&nwfxwart h & 

X'li . IB 3 §l*t?B« k SB 4 £ftfgfB k lal-OSatXS £ 

04 (c) (c^-ri^i^ mmo.iMmm^co^m 
m{mm&ffi%&RJBk lt, «£trT i ^t«Tai 

«3 4«r. ^^ffi»fiiSiilSUii:tT88^0.3Atn^JScOA 



11135 smews* u wjpxs«^ i 0 y-x • 

FW 12, 21^t;- yCMJE L ^S^KM 

jm^-^s-a 1 ^3 5±fc»«u 

-y*VX?k LTA 13UB3 5. TiffJH34, SB2 

mi^fy u 3 vm 3 3 , ij^y^ i coft&mi'' 
m 3 1 zmmmzmn txy-b mm 3 0 ^mm-t 

[0072] mz. 04 ( d ) iz^kttzx ? mmm 
itiz£-?xA\mj&3 5<D3kmztmmx'h&A\ 2 o 3 

Jf4 6£, ^Ti (ttzitTa) m3 4cr>mmziiT 
i0 2 (*fcfciTa0 6 ) «4 5*, $4»tC^^^*tf 
IB 2 «#MMt^ U 3^133 <0«iniK:«3Rtt«J<0«** 
tfSg-ft.^y 3>-Jl44$:, -f-UT^K«I****^JBl 
^^ a B B »^ 'J n vM 3 1 cOffllffitCttgS^v U 3V14 3 

[0073] fi-fiiaiOJSfitffi^jSi: =Sr4.=firV^» 
^Kli, y-x • Hl^-f yWl 2,2 1 Srffi&iKflCT 
ISS^ilTftiTi iJtiiTaWifc'f&ikt^rtt 

[0074] *|«B^*6l8SBejircli, 05(a), 
( b ) \,zm-$-& o iz. £mizmiiftsm2c?>ft&%isV 

3 VM 3 3 * . CT^(i'0.05AtmMJg^|^Jf T-M«-ti. * 

•ciiiB 3 %mm^\ \ tm 5 siss^® k m-cr>mm:m 
zmx. 05 (c> izijk-tzoiz^ mmo.iumnfewM 

&&mmk LX. mz.tfT i , Ta, Mo, Cr.iil, 

\,Mtztit>coi'V*M mm*'ktsimwt<7)&mm3 

4 ^tt#L , ^liJllXi^itc J; 0 y-x • H ix^f ymm 
12,21 «A7-yt»S5 L/i.'S3t.^4c7)* , 'J A 5 
Hfli^-y6 0^»i3 4±{c»*L» BMBIB^^ 
-y6 0£vx?kLT&®Jl3 4, IB2»^b b b«^U 
rj^«33. JoJ:t>'SBlO^ H a B ®^U3y«3 1 «:§HK 
WCBfe*LTy-HteWI3 0«:IRBU T^^^^S 

[0075] JS5SHHJB»{C13V^T. fl^Offi 
SiffliTH' fcVt(»£ictt&K*3 4tCA 1 S^«J1LT 

[ o o 7 6 ] sb i nmmmkM39m&mk mmz^ sb 

6"H*6^®fctJV>T t y-X • F 12,21 

4 Jtft JcliJS 2 Hli©g« k SB 4 k . 

jaa^SWitcJ: 0 y-x • F W yfl;® 12,2 Ic7)ffl3 

w.immmx'hh. 

[0077] Jt«cWKJ±. 05(c) tC^-fy-X • F 

vw&<rmmmmymimz. i7f^m^ 

k LTfflvvfc{S3fctt<0;KtM 5 FX(HR^-^6 0 & 
.■KXF^-^l^LhcOSia, ^J^.tf200—300' , CT'JD» • d!E 
■MtU"C, 6 1ktT05 (d) iZ^LKXotZV-X 
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[00 78] ififti. 05 (d) fcjR*«MWi, V-X 
• Y\/4>m&l2, 2 l&W^N''JT^JRil34t, 
fflffifit"C**A 1 JI3 5fc^>flUrcHMtLTV)&«(. ft 

-f 12,21 ^WiftA'J i , T 

a, Mo, Cr, ftiV^i-tftfetfD^U^ K3ilta|L 

[ 0 0 7 9 ] Srfc, *^BJc7)SmiM##ft^^^ I P 

t\ p c v d»B£ J: * 3 /ISIBttfgs l coim® , 

4K^reB=5r»«Tft&ii:<0*J*l»*l»Wf. j£36K. «9 
[0080] 

mzztai. i p sttcorr^j ymm&^fuza 
isa>wtmimn-ztii>t:#>. m^^ftiz^mzw. 

[008 1] ifc. PCVDSgBSffli^vvt^-^ 
v>fc«>#9* ■J*>fliJbWHt* , CS *«r4f^)lR»WrJMI 
[HI] *WmW. 1 £M0BJB 1 91 2 SlJttgffiCffi I. B 

[02 ] #fiBJi<7)3$ i jimjs t m 2mmmiz® &w 

[03 ] *ftwcv&3mmmbm4mm&mizi%$>m 
mm 

[04 ] *^HJ«0S?5^SS^«I^^Siii«*^ISffl¥ 

[H5 ] *mi<7>m6mimmtm7mMBmiz&&w 



mm 

[06] fc*cr>mik^*>wm&ym$:^'r®wffl 

[07] t&lmffiA/'C^loffflPQHB 
[08] t&fcoafl^yl^WKBI 
[09 ] ft#W?-f T^O^Bia 
[010] S£fc<DT? t- 4 7a^«0»EDfI£W!W-* 
7ta6tfOBr®0 

[011] t&fco i P SJy&e>t&itt>**>wmam 
[012 3 I PS^cor^T^-f 7^B[^ffl0 

[013] i pstt<r>T?^<rmsL(r)mmjLm&wi 
.2 r ? t- ( -2ro#5 ) 

3 *#^SW05&f--yr 

4 TCP7-t;l-A 

9 ;& 9-74/1^ (ffrfrcDtf^x^S) 

10 ffiiy-hSh^yy'X^ 

11 jtaEK(y-h«ffi> 

12 <v-.xe«. v-A*ffi) 
1 3 ifcft-fe;u 
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20 mmm 

2 1 FW^flS 

22 (mm)^mmm 

3 0 ^-MHM(SiNx) 

3 1 imnniit**^ (mi<o) wjw^ua^Ji 

3 2 l7fy/-Xh7^(SiNx)| 
3 3 ^tt«! t*tf ( 9? 2 CO ) # B B B »^ y 3 >-Jf 

34 Wf^^'yr^Jgii (t i ) 

3 5 fKJftfttieit/i ( a i ) 
37 ^is^—is^ytmm 

4 0 

4i (2D &mmm 

4 2 UPgfl 

4 3 ( {Bijffico ) gHk v y n yjf 

4 4 ( {PJlffiO ) ^ttttfc-frtrBMfcs' U 3 >-Jf 

45 ( (BB<?3 ) mm; < y r&jRJiwii-f l* 
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